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ABSIRACI ' ; 

This study exanines the longitudinal relationships 
between aastery aotivation and differentiated tea auxea cf 
intellectual developaent asseiised at 1 and 3 1/2 years of age in a 
saaple of 35 children <21 toys and n girls). At one year three types 
cf aastery aotiTation were assessed uiing structured tasXs: <1) 
producing effects (engaging in behaviors that produced iaaediate 
perceptual feedback), <2) practicing eaerging skills (putting blocks 
in a bottle), and (3) problea-solving \( getting a toy iron behind a 
transparent barrier). The aastery score was the percentage of time 
the infant engaged in task directed behaviors. The infant's 
intellectual functioning at one year was assessed by the Bayley 
scales of infant developaent. Four cOaponents were derived froa the 
bayley itess: problea-solving , practicing spatial relation skills, 
perceptual discriaination , and language. At 3 1/2 years of age a 
sisilar approach was taken in that both overall and ccaponent 
aeasures of aastery activation and' intellectual functioning were 
obtained. However, because of the !aany developaental changes over 
this tiae span parallel aeasures vere not possible. Therefore, \he 
aastery activation was assessed by \nsing two aeasures; persistence at 
solving difficult probleas, and curiosity aestivation. The 
intellectual functioning at this ag4. was assessed by the McCarthy' 
Scales of Children's Abilities. Results showed that the pattern of 
correlations differed considerably for boys and girls; for boys 
significant lonaitudinal correlations were found aainly for later 
■astery activation, while for girls correlations were found only with 
later intellectual functioning. These findings indicate acderate 
continuity frba infancy to early childhood. The theoretically 
iaportant link between early aastery activation and later 
intellectual developaent was found only for girls. (Author/MP) 
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N!a-,{:ery Motivation and Intellectual Development From 1 to % Years 
Kay D. Jennings and Patricia M. Peters 
Natiutidl Institute of Child Health and Human Development 



White, Hunt and others have postulated an Intrinsic motivation to master 
the environment. We examined the longitudinal relationships between mastery 
motivation and differentiated measures of intellectual development assessed at 
1 and-aii years of age In a sample of 35 children. 

\ ' ■ 

At 1 year three types of mastery motivation were assessed using structured 
i?sks. Intellectual development at 1 year was assessed with the Bayley Scales 
of Infant Development; four clusters were derived. At 3*5 years aspects of 
mastf 'y motivation appropriate to this age group were assessed and the McCarthy 
Scahs of Children's Abilities was administered , 

The pattern of correlations differed considerably for boys and girls; 
therefore, the results will be reported separately for each sex. For boys 
significant longitudinal correlations wfere found mainly for later mastery moti- 
vation; for girls, on the other hand, relationships were found only with later 
intellectual functioning. That is, for boys 3Jj year mastery behaviors were 
predicted by 1 year measures; whereas for girls, their in tellectual abilities 
were predicted by thnir 1 year measures. 

ThGse findings indicate moderate continuity from infancy to early 
childhood. The theoretically important link between early mastery motivation 
and later intellectual development was found mainly for girls. 



Mastery Motivation and Intellectual Development From 1 to 3% Years 

White (1959), Hunt (1965) and. others have postulated an Intrinsic 
motivation to master the environment. This motivation Is a central force In 
Intellectual development. As Infants attempt to master their environment, 
they explore the properties of objects and thus develop Increasingly differ- 
entiated concepts of the world. Little research has focused on this theo- 
retically Important area of motivation. 

In contrast, considerable research effort has been directed at deter- 
mining continuity between Infant and preschool Intellectual measures. These • 
empirical efforts have met with comparatively little success. If mastery 
motivation Is Indeed central to early Intellectual development, a continuity 
between Infant motivation and later Intellect may be present despite the 
lack of continuity in IQ. The .current study examines continuity of motivation 
and Intellectual functioning. 

Method 

At one year of age, a group of Infants had participated In an extensive 
study of mastery motivation In our laboratory at NICHD. (See Yarrow, Morgan, 
Jennings, Harmon, and Gaiter, 1979.) This study had been carried out by 
Leon Yarrow, George Morgan, Bob Harmon, Juarlyn Gaiter, and myself. In the 
present study, we again assessed mastery motivation and Intelligence In the 
children when they reached 3J$ years of age. Thirty-five children from the 
original sample of 44 participated In this followup study. Amont the variables 
Included In this report, no significant differences were found between those 
children that continued In the study and those that did not; however, signifi- 
cantly more boys were available for the followup study. There were 21 boys and 



14 girls; they were from middle-class backgrounds and all but one were white. 
Assessments of mastery motivation and Intellectual functioning were made at 
• each age. 

Mastery motivation at one year had been assessed by a series of struc- 
tured tasks. Three types of mastery motivation had been differentiated and 
appropriate tasks had been developed for each type. These types were: 

a) producing effects. I.e., engaging In behaviors that produced Immediate 
perceptual feedback, such as pulling the levers on a "busy box" type of toy; 

b) practicing emerging skills, e.g., putting blocks In a bottle; and c) problem- 
solving, e.g. , getting a toy from behind a transparent barrier. The mastery 
score was the percentage of time the infant engaged In task directed behav- 
iors. A separate mastery score was derived for each type of task and these 
were summed to form an overall mastery motivation score. 

Intellectual functioning at 1 year was assessed by the Bayley scales of 
Infant development; they were administered by a different tester In a separate 
session. In addition to the overall Mental Development Index, or MDI, four 
component scores were derived from the Bayley Items. These were problem solv- 
ing, practicing spatial relation skills, perceptual discrimination and language. 

The methods and findings of the study at 1 year of age are discussed more 
fully In Morgan et al. (1977), and Yarrow et al. (1979). 

At ^ years of age a similar approach was taken In that both overall and 
component measures of mastery motivation and Intellectual functioning were 
obtained. Of course, because of the many developmental changes over this time 
span, parallel measures were not possible. Building on the work of other inves- 
tigators, we developed measures of several aspects of mastery motivation, but 
only two of these showed any evidence of concurrent validity. One measure was 
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persistence at solving difficult problems (Yarrow. Klein, Lomonaco and Morgan. 
1975; Charlesworth, 1973) for example, solving a very difficult puzzle-type 
task. The second measure was curiosity motivation which was assessed by the 
amount of time spent manipulating a variety of objects attached to a "curi- 
osity box" (Banta, 1970; Star. 1969). 

Intellectual abilities at % were assessed by the McCarthy Scales of 
Chllcren's Abilities which were administered at a separate session by a 
different, tester. The McCarthy provides a General Cognitive Index as well as 
several subscales (verbal, perceptual performance and quantitative). 

Ideally, the followup assessment of the children would have been done by 
testers with no previous contact with them. We were largely able to meet 
this Ideal with regard to Intellectual functioning: 28 of the 35 children 
were assessed by a tester with no previous contact with them. On the other 
hand, 3^4 year mastery motivation was assessed by someone who had tested the 
children at 1 year, within each age, the mastery and Intellectual measures 
were independently assessed by different testers. Comparison of the longi- 
tudinal correlations for the two testers showed that familiarity with the 
children had no apparent effect. (Such a. comparison was possible only for 
correlations with the 3H year intelligence measures.) The correlations were 
quite similar and there was no tendency for the tester who was familiar with 
the children to have generally higher correlations. 

Results 

The pattern of correlations differed considerably for boys and girls; 
therefore, the results will .be reported separately for each sex. Table 1 
presents these correlations. For boys significant longitudinal correlations 
were found mainly for later mastery motivation; for girls, on the other hand, 

6 



relationships were found only with later Intellectual functioning. That Is, 
for boys 3% year mastery behaviors were predicted by 1 year measures; whereas - 
for girls, their later Intellectual abilities were predicted k^. their 1 year 
measures. 

The specific relationships found will be discussed first for boys and 
<• ..n for girls. ^Beginning with relationships tp 3h year mastery motivation, 
boys who persisted st difficult tasks at 3% years were found to have persisted 
•longer at 1 year at tasks that produced effects {r«.44). These boys had also 
received higher scores on the Bayley Mental Development Index (MDI) (r«.51), 
and In particular they had done well on the perceptual discrimination items 
(r».51). Boys who were more curious at 3Js had also persisted more at tasks 
that produced effects at 1 year (r«.52). 

Turning to Intellectual functioning at 3*5 years, high scoring boys on 
the McCarthy General Cognitive Index had done well on the Bayley language 
component at 1 year (r«.45). No other relationships between the 3*5 year 
McCarthy scores and the 1 year Bayley scores were significant. It is interest- 
ing to note that the Bayley language component correlated approximately equally 
(but not significantly) with all three subscales of the McCarthy; that is, 
early language ability in boys related to all aspects of later IQ; a specific 
relationship to later verbal intelligence was not found. Thus for boys signifi- 
cant longitudinal correlations were found mainly for year mastery motivation. 

The pattern of correlations for the girls was quite different in that 
significant longitudinal correlations were found only for the 3H year intelli- 
gence scores. High scoring. girls on the McCarthy General Cognitive Index had 
earlier persisted longer on tasks that involved practicing emerging skills 
(r«.58); these girls had also performed well on the Bayley items assessing 
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perceptual xJIscrlmlnatlon (r».60). In addition,* the relationship uetween the 
McCarthy General Cognitive Index and the overall one-year mastery motivation, 
score approached significance (r«.47, p .10).. 

Correlations with the McCarthy subscores Indicated It was the perceptual 
performance Items, rather than the verbal Items, that accounted for the rela- 
tionship In glrTs between the year McCarthy General Cognitive Index and 
the 1 year measures. Girls with high scores on the perceptual cognitive 
tasks at 3^5 had shown greater overall persistence at 1 year as well as greater 

♦ 

persistence on the specific tasks .of producing effects and practicing emerging 
skills. Furthermore, these girls with high scores on the perceptual cognitive 
tasks at 3% years had earlier performed well on the Bayley, particularly on 
the perceptual discrimination Items. 

Discussion ■ 

These findings Indicate moderate continuity from Infancy to early child- 
hood. The theoretically Important link between early mastery motivation and 
later -intellectual development was found only for girls. 

The present findings show some agreement with the literature. First, 
mastery behaviors (often termed task-oriented behaviors) have generally ;been 
found to be more stable for boys than for girls (Hunt and Elchnrn, 1972;* 
Dolan et al., 1974). Secondly, girls Intelligence has generally been found 
to show more relationship than boys to their earlier Intellectual functioning 
and mastery behavior (McCall, Hogarty, and Hurlburt, 1972). 

The results of this study are not consistent with the literature In one 
respect. In the present study, early verbal skill was found to be somewhat 
more predictive of later verbal skills for boys; several previous studies have 
found such consistency only for girls (see McCall, Etchorn, and Hogarty, 1977). 
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; One finding of the present study does not seem to have been examined 
previously. That Is, girls nonverbal abilities (perceptual cognitive) were 
predicted by early mastery behaviors and^ by early Intellectual abilities. 
Furthermore early abilities In this area for girls predicted later general 
Intelligence. This finding warrants further study. 

iln closing, our understanding of early intellectual development Is 
gradually expanding as more longitudinal studies of differentiated abilities 
become avanab\e. A prevalent view of a few years ago was that there was no 
continuity betw^n Infant and later Intellectual functioning; however,. when 
the focus of interest Is broadened to Include mastery motivation behaviors, 
some continuity In development Is found. 



References 

Banta, i\0. Tests for the evaluation of early childhood education: the 
Cincinnati autonomy test battery. In J. Hellmuth (Ed.) Cognitive Studies. 
Vol. 1, New York: Bruner/Mazel , 1970, 424-490. 

Charlesworth, W.R. Personal Communl cations, December 26, 1973 

Dolan, A.B., Matheny, A.P., and Wilson, R.S. Bayley's Infant Behavior Record: 
age trends, sex dlffererces, and behavioral correlates. JSAS Catalog of 
selected documents In DjychQl9qy. 1974, 4, 9-10. (Ms. No. 551.). 
unt, 0. McV. Intrinsic mft1vat1on.>and Its role In psychological development/ 
In 0. Levlne (Ed.) Nebraskj^Svmposlum on Motivation . Vol. 13. Lincoln: 
University of Nebraska Press, 1965. 
Hunt, J. v., and Elchorn, D.H. Maternal and child behaviors: a review of da^a 

from Berkeley Growth Stu^y. Seminars In Psychiatry . 1972, 4, 367-381. 
McCall, R.B., Elchorn, D.H., Hogarty, P.S. Transitions in early mental develop- 
Monographs of the Society for Research in Child Development . 1977, 
42 (3, Serial No. 171). - 
McCall, R.B., Hog(arty, P.S., and Hurlburt, N. Transitions In Infant sensorl- 
motor development and the prediction of childhood IQ. American Psychologist . 
1972, 27, 728-748. 

Morgan, G.A., Harmon, R.J., Gaiter, J.L., Jennings, K.D. A method for assessing 
mastery motivation in one-year-old Infants. JSAS Catalog of selticted docu^ 
ments In Psychology. 1977, 7, 68. (Ms. No. 1517). 
Star, R.H. Nurturance, dependence, and exploratory behavior in preklndergart- 
^ eners. Proceedings of the 77th Annual Convention of the American Psychological 
Association. 1969. 4, 253-354 . 



White, R. Motivation reconsidered: the concept* of competence* Psychol . 

Review . 1959, 66,, 297-333. 
Yarrow, L.J. .Klein, R.P., Lomonaco, S., and Morgan, G.A. Cognitive and 

motivational development In early childhood. In B.Z. Friedlander, G.M. 

Sterritt, and G.E. Kirk (Eds.). Exceptional Infant . Vol. 3. New York: 



""Bruner/Mazel, 1975.1 
Yarrow, L.J., Morgan, G.A., Jennings, K.D. , Harmon, R.J., Galtetr, J.L. 
The conceptual Izatlon and measurement of mastery motivation. Unpubl Ished 
. manuscript, 1979 • ^ , * 



I 



t Ytir Niatures 
Hllttry 

Ovtrall scort \ 
^roducliHi •rftctf 
^•ctfc. M.SM11$ 
^roblM solving 
lofiiUlvt 
hyltfy HOI 
^roblc« solving 
. I*trc«p. illscrln. 
Language 
Practic. spatial 
rol. skills 
JV^Vaar Measures 
MasUry 

rersls. difftc. 
Usks 

Curiosity 
Cognitive 

rthjriSen. Cog- 



Hisltry 



Corrolatfoflft Utttaitn NYaafr Nntyrts tml 3%.Ytar 
Huiwrtt for Bojw iml for ttrls 

, Cofntttv* MksUry CofnifMv* 



;0vtr«11 


^rod*» 


>r«ct. 


Prob. 


l«j>1ty 


rrob. 


Nrctp. Itnp- 


froet. 


l*itr«1s. Curl- 


HcCsrthiy Vtr- 


Hrc. 


QMAtf- 


scort 


•ffio 


ftklltt 


SOW. 


HOI 


solv. 


4<scr. 


Mgir 


skills 


tosks 


oslty 


Indtx 


tal 


C09. 


auvo 

■ 








.79* 


.68* 


.42 


.17* 


.85* 


• 

.50 


.20 


-.11 


.47 


.39 


.60* , 


• 

-.14 


,71* 




.66* 


.60* 


.55» 


.49 


.48 


.82* 


. .36 


.29 


.06 


.44 


,41 


.84* 


-.13 — 


.« 


.05 


• 


.48 


.83* 


\.3f 


.71* 


,85* 


.73* 


.28 


-.12 


.58* 


.40 


.69* 


*06 


• W 


.29 


•.05 




.S2 


■ L 


.39 


"1 


.38 


-.13 


-.39 


.23 


.11 


.38 


-.05 


.68* 


.43* 


.73* 


.19 


■-^,58* 


.86* 


.48 


•09* 


.02 


-.40 


.44 


.15 


.61* . 


.25 


.41 


.44* 


.29 


.00 


.87* 




.87* 


.03 


.34 


-.00 


-.10 


.39 


.35 


.43 


✓ 

-.32 


.61* 


.45» 




.03 


.87* 


.59* 




.30 




.11 


-.20 


.60* 


.41 


.72* 


.00 


.40 


.40 


.02 


.33 


.28 


.2$ 


.09 


• 




.53 


.03 


.40 


.29 


.33 


.00 


.33 


.01 


• 


.W 


.65* 


.03 . 


.49* 


-.09 




-.20 


-.52 


.26 


r.02 


.50 ' 


1 

-.24 


,23 


.44» 


.27 


-.13 


.54* 


.25 


.51* 


.25 


.25 \, 




.46 


.40 


.50 


.20 


.27 



.12 




.52* -.12 



..27 



.06 .15 .02 .29 



.29 .28 



.3; 



.41 



.29 . 62* 



.23 


.27 


-.03 


.14 


.04 


.01 


.12 


.45* 


-.02 


.10 


.18 




.85* 


.89* 


.59* 


.25 


.23 


.02 


.19 


.07 


.16 


.12 


.39 


.04 


.04 


.20 


.93* 




.62* 


.55* 


.14 


.14 


-.11 


.13 




-.13 


.06 


.35 


.13 


.15 


-.12 


.78* 


.*9* 




.42 


.29 


.39 


.13 


.05 


.08 


.05 


.14 


.32 


.08 


.34 


.32 


.71* 


.60* 


.53* 





QusnttUtlvt 

Natg. CorrtUtfoos for boys art beloM the <lla9on«l snd corrvUtlons for jlrls abovo tha dlagoiul. 



FRir 



